Objective: To investigate the knowledge and use of asthma control measurement (ACM) tools in the management of asthma among doctors working in family and internal medicine practice in Nigeria. Method: A questionnaire based on the global initiative on asthma (GINA) guideline was self-administered by 194 doctors. It contains 12 test items on knowledge of ACM tools and its application. The knowledge score was obtained by adding the correct answers and classified as good if the score ≥ 9, satisfactory if score was 6-8 and poor if < 6. Results: The overall doctors knowledge score of ACM tools was 4.49±2.14 (maximum of 12). Pulmonologists recorded the highest knowledge score of 10.75±1.85. The majority (69.6%) had poor knowledge score of ACM tools. Fifty (25.8%) assessed their patients' level of asthma control and 34(17.5%) at every visit. Thirty-nine (20.1%) used ACM tools in their consultation, 29 (15.0%) of them used GINA defined control while 10 (5.2 %) used asthma control test (ACT). The use of the tools was associated with pulmonologists, having attended CME within six months and graduated within five years prior to the survey.
Introduction
Asthma is a non-communicable disease that affects about 235 million people worldwide 1 . The global initiative on asthma (GINA) estimates the prevalence of clinical asthma in Nigeria to be 5.4%
2
. From the two international study of asthma and allergies in childhood conducted 7 years apart in 1995 and in [2001] [2002] . The prevalence of current wheeze which is used in defining asthma increased from 10.7%-13.0% with a mean change just above 0.3% in prevalence per year 1 . These two standardized studies indicate an increase in the prevalence of asthma in Nigeria while the infrastructures for managing this condition to internationally endorsed standards of care are not widely available 3 .
The goal of asthma therapy according to GINA is to achieve and maintain disease control 4 . GINA guideline which is widely used in Nigeria is a global strategy for asthma management and prevention developed by the World Health Organization in collaboration with National heart, lung, and blood institute 2 . There is no national asthma treatment guideline in the country, so GINA is easily adapted to our local setting 3 . According to the GINA guidelines before 2006 a stepwise approach to treatment based on the assessment of asthma severity was recommended 2 . However this approach of using severity as an outcome measure has challenges in the management of the condition because of its limited value in predicting what treatment is required and what the response to that treatment would be. The benefits of managing asthma on the basis of its control are that it seems easier to use than severity , as asthma is a variable disease and it better reflects the effects of the disease and medication needs 2, 4 . The subsequent GINA guidelines after 2006 recommended a control-based management, marking a departure from severity-based management 2, 4, 5 .
Asthma control may be assessed by individual subjective and objective measures. The subjective measures include daytime symptoms, nocturnal awakening, limitation of activity, b2-agonist use as rescue medications and emergency visit and hospitalisation, while the objective measures include lung function tests using peak flow meters or spirometer, sputum eosinophils, exhaled nitric oxide FENO and nonspecific bronchial reactivity 2, 4, 6, 7 . It is believed that objective measures are more reliable than subjective ones, however most of them may not be feasible to use or recommend in clinical practice due to some factors. It has been documented that there is a poor correlation between lung function test and the level of symptoms perceived by patients 8 . In addition, the use of exhaled nitric oxide FENO in asthma treatment has not resulted in improving disease control or enabled a reduction in dose of inhaled corticosteroids 2, 4 .
In some countries there are resource and technical constraints , and infrastructures for performing spirometry, sputum eosinophils, exhaled nitric oxide FENO and nonspecific bronchial reactivity test are expensive or not widely available 3, 7 . The requirements of an ideal tool to measure asthma control are easy application and administration at all levels of healthcare , less time consuming, reproducible, easy scoring system , responsive to changes in asthma control over time, provide guidance to titrate treatment and perform equally well with or without lung function data 7 . Most objective measures lack the requirements of an ideal tool therefore, the use of questionnaires to record patient-reported outcomes is perhaps the best tools to assess asthma control 7 . The tools recommended are GINA working scheme, Asthma Control Scoring System (ACSS), Asthma Control Questionnaire (ACQ), Asthma Therapy Assessment Questionnaire (ATAQ) and Asthma Control Test (ACT) 4, 5 . The use of shortened 5-item version ACQ (ACQ-5) requires no information on both lung function test and β2-agonist use as rescue medications while the uses of ATAQ and ACT require no lung function test 3, 4, 7, 9 . ATAQ and ACT measures control over the previous four weeks and therefore is more vulnerable to the problem of recall 7 . The ACT is easy to administer, easy to understand and can be easily applied in the clinic, its scoring system is simple and allows categorisation into controlled and uncontrolled states 7 .
The Gaining Optimal Asthma Control (GOAL) study has shown that current asthma treatment can achieve good control in patients, however in real life asthma control is still not often achieved [10] [11] [12] [13] [14] [15] [16] . Poor asthma control is due to several factors which are related to the patients, physicians' behaviour and adherence to the treatment guidelines [14] [15] [16] [17] [18] [19] [20] [21] [22] . Studies have been conducted on knowledge of asthma and its management amongst medical doctors in Nigeria 23 however, the knowledge and use of asthma control management tools among doctors has not been adequately investigated. We therefore designed this study to investigate the knowledge and use of asthma control measurement tools in the management of asthma among doctors working in family and internal medicine practice in Nigeria.
Methods

Study design
This was a descriptive cross-sectional study among doctors in the family and internal medicine practice the selected public and private hospitals in Nigeria. The survey was carried out from June 2012 to December 2012.
Study setting
The study setting were public and private hospitals located in five of the six geopolitical zones in Nigeria, these two categories of hospitals were selected because majority of the population patronizes them for orthodox medical care. Participating hospitals were chosen for reasons of convenience and easy coordination by the investigators. The selected study sites were four University teaching hospitals, three Federal medical centers (FMC) and private hospitals respectively. The University teaching hospitals and Federal medical centers (FMC) are accredited for postgraduate medical training of medical doctors, and they cater for the primary, secondary and tertiary care of the population in their respective regions. The three private hospitals are located in urban areas and cater mostly for upper and middle class and provide primary and secondary healthcare services. The delivery of asthma care in Nigeria is usually through the conventional general and medical outpatient clinic, respiratory clinic and emergency room.
Study population
The study population consisted of resident doctors (junior and senior registrars) and specialist consultants from the departments of internal and family medicine and medical officers working as general duty doctors in all the selected hospital. The participating doctors all have access to and treated asthma patients. For the sake of clarity, the medical officers are post-internship doctors with full medical license registration but are yet to commence residency training.
Sample size
Four hundred and ninety-five doctors were working in the selected hospitals and 250 of them regularly have access to and treated asthma patients and were eligible to participate in the study.
Sample selection
Convenience sampling which is a non-probability method of sampling was employed in selecting participants for the study. Only the eligible doctors working in the participating hospitals were recruited to remove selection bias. The eligible doctors were informed about the study and then given a questionnaire; the purpose of the study was explained to them in the information note attached to the questionnaire. Those who participated in the pretesting of the survey instrument, as well as those who declined to participate in the study or failed to append their signature (written consent) or return the questionnaire, were excluded from the study.
Survey instrument A pre-tested, self-administered and semi-structured questionnaire was prepared based on some contents of the GINA guidelines. The contents of GINA guideline on asthma control tools and application of ACM tools in long-term care of asthma were incorporated into the questionnaire. There were 12 items on knowledge of asthma control tools, three questions on the use of asthma control measurement tools in the preceding 12 months and one on continuing medical education on asthma. The 12 test items on the knowledge of asthma control tools measured doctors' familiarity=8 and application of ACM tools in clinical practice=4. After the development of the questionnaire, the contents were reviewed by four pulmonologists and there was 90% agreement on the 16 main test items and their wordings. The questionnaire was thereafter tested in a pilot study involving 10 internal medicine residents to ascertain that the questions were acceptable and their wordings well understood. In addition, the survey instrument was designed to collect respondents' socio-demographic information, the location of practice, years of experience (A copy of the questionnaire is attached as additional file).
Measurement of knowledge of ACM tools
The knowledge assessment covers the contents of ACM tools and its application and application in stepwise management 24 .
Data handling and analysis
All correct answers in the questionnaire were assigned a weight of plus one (+1) and all wrong answers or answers left blank were scored zero. The knowledge score was determined by adding the scores obtained for each test item. The maximum knowledge score possible was 12.
The Knowledge scores were classified as good if score ≥ 9, satisfactory if score was 6-8 and Poor if the score was < 6. Data analysis was done using the Statistical Package for the Social Sciences, Version 16.0 (SPSS Inc., Chicago, IL, USA). Descriptive statistics were used to report the general characteristics of the respondents. All data are presented as mean (standard deviation SD) and percentages where appropriate. Analysis of variance (ANOVA) was used to compare the doctors' mean scores of asthma control knowledge by age, gender, year since of graduation, rank in the hospital and specialty. Spearman's correlation was used to determine factors associated with the use of asthma control measurement tool. A p-value < 0.05 was considered significant.
Ethical approval
This study was approved by the ethical review committees of the participating public hospitals. Approval was also given by the head of the private hospitals. Each completed questionnaire was assigned a numerical code and any form of identification was excluded to ensure anonymity 
Results
General characteristics of the Doctors
CME program on asthma management prior to the study, 46 (23.7%) attended in less than 6 months, 22(11.3%) within 6-12 months and 36(18.6%) within 1-2 years (Table 1) . Out of the 172 CME attendees, (126:70.7%) reported that emphasis was on the GINA strategy of assessment of asthma control and management. 
CME-continuing medical education FMC -Federal medical centre
Knowledge of the content of ACM tools -The doctors' scores on the knowledge of the content of ACM tools was 2.91±.1.57 out of a maximum possible score of 8.Pulmonologist significantly recorded the highest score of 7.00±1.41 while the medical officers recorded the lowest score of 2.43±1.44. Doctors who worked in university hospital recorded a higher score when compared with general /private hospital (3.01±1.52 vs. 0.75±1.39). Also, doctors who attended a CME on asthma in less than six month had a better score when compared with doctors who attended CME after six months.
Knowledge of application ACM tools in stepwise management
The doctors' scores on the knowledge of the application ACM tools in stepwise management 1.58±1.08 out of a maximum possible score of 4. Pulmonologist significantly recorded the highest score of 3.75±0.50 while the senior registrar recorded the lowest score of 1.35±1.12. The doctors who were males worked in general /private hospital and had attended a CME on asthma in less than six month had a better score when compared with other categories of doctors.
Knowledge of asthma control measurement (ACM) tools
The doctors' overall scores on the knowledge of ACM tools was 4.49±2.14 out of maximum possible score of 12. Pulmonologist recorded the highest score of 10.75±1.85 while the medical officers recorded the lowest score of 4.23±1.83. The knowledge of ACM tools was significantly higher among doctors in pulmonary specialty (9.00±3.10) and those that attended CME (5.80±2.18) in less than six months (Table 2 ). 
SD-Standard deviation, CME-Continuing Medical Education, FMC -Federal Medical Centre
Out of 194 doctors, 135(69.6%) recorded poor knowledge score of ACM tools (Table 3) . One hundred and forty-four (74.2%) of the doctors were unaware of the level of asthma control as the basis for treatment. Use of asthma control tools Thirty-nine (20.1%) of the doctors used ACM tools and 11(5.7%) used other non-composite measures of asthma control in asthma consultation the previous 12 months. GINA defined control was used by 29(15.0%) of the doctors, asthma control test (ACT) was used by 10(5.2 %), while asthma therapy assessment questionnaire (ATAQ) and asthma control questionnaire (ACQ) were not used by any of the doctors (Table 4) . Fifty (25.8%) of the doctors reported that they assessed their patients level of asthma control in past 12 months, and 34(17.5%) of them assessed control at every visit.
Determinants of the use of asthma control measurement tools
The use of control tools was strongly associated with doctors who were working as pulmonologists (r-+0.19 p= 0.008}, graduated < 5 year (r -0.19 p= 0.020) and attended CME in less than six months (r -+0.39 p= < 0.001). Age and sex were not significantly associated with the use of ACM tools (Table 5 ). 
Discussion
The main findings of this study show that the overall knowledge of ACM tools was poor. Knowledge score of ACM tools was highest among pulmonologists, doctors in pulmonary specialty and those that attended CME in less than six months when compared to other categories of doctors. Only 20% of the doctors use ACM tools and 17.5% assessed their patients' level of control at every visit. The use of control tools was associated with pulmonologists, attendance of CME in less six months and year of graduation < 5 years.
The poor performance on knowledge of ACM tools is similar to what was reported among GPs and specialists in Italy, however in that study; there was no significant difference in the knowledge of ACM by specialty of practice 22 . In contrast to the Italian study, this study found a significant difference in the knowledge by specialty of practice, as doctors working in pulmonary subspecialty had the highest knowledge score of ACM while doctors working in family practice and medical officers had the lowest score. In a recent study of knowledge of the asthma guidelines among doctors in a tertiary hospital in Southern Nigeria, respiratory physicians' recorded significantly higher scores than other specialist in questions related to disease control 25 . It may not be surprising that the pulmonologists had more knowledge than the rest of the other doctors. This observation is due to their level of training and expertise on the topic, the volume of information and guideline accessibility 25 .
In clinical practice in the last one year, about 20.1 % of the doctors in this study reported the use of ACM tools while 5.7% used other non-composite measure of asthma control. This trend is not peculiar to Nigeria doctors, as it was reported that doctors in primary care in New Zealand don't routinely use asthma control measurement tools 26 . This abysmal usage of asthma control tool by the majority of doctors in this study may be as a result of the poor level of awareness of the content of the guideline. When asked about the basis for treatment decision, the majority (74.2%) of the doctors were unaware of asthma control as the basis for treatment decisions. The findings may provide some explanation for the poor level of asthma control seen in clinical practice [14] [15] [16] , partly due to physician lack of familiarity with the current treatmentguideline 24 .
The use of ACM tool was very low in this study, 15% used GINA working scheme while 5.2% used of ACT, and none of the doctors reported the use of ATAQ and ACQ. It was reported that the Asthma Control Test (ACT) is not routinely used in New Zealand primary care 26 . Inadequate use of paper-based instruments by the physician might be multi-factorial, these may include practicality and acceptability of the instruments, inadequate consultation time, lack of reminder systems and the unavailability of asthma control instrument in the clinic. Other factors are poor knowledge of the instrument, ease of interpretation especially in setting where there is no computer application to support interpretation in a busy clinic setting. [27] [28] .
In this study, only one in five doctors assessed their patients' level of asthma control at every visit. There is a paucity of data in the literature to compare with this result. This finding is likely due to doctors' lack of understanding of the variable nature of the condition and familiarity of GINA guideline 25 . The use of control tools was strongly associated with pulmonologists, doctors who graduated < 5 years and attended CME in less than six months prior to the study. This result is in keeping with a previous study which reported that asthma control tool was used by 20% of GPs compared to 43% in pulmonologists 22 . The use of ACM tools was also associated with doctors who graduated < 5 years prior to the survey. Doctors who graduated less than five years may not suffer from inertia of practice [27] [28] [29] .
We also observed a significant association between the use of asthma control tool and attendance of CME within 6 months prior to the survey. It is not surprising as 70.7% of CME attendees reported that there was adequate emphasis on the assessment of asthma control and management. Some studies have shown that a well-tailored CME intervention results in changes in physician behavior, professional practice or health care outcomes [30] [31] . Organizing a lot of CME programs and encouraging physicians to participate in these programs might help in improving the knowledge and attitude of physicians towards the use of asthma control measurement tools.
The strength of the present study is the recruitment of participating physicians from five of the six regions of the country and those working in both public and private hospitals which are close to a true representation of doctors managing asthma patients in Nigeria. This study may give an insight of the unacceptable level of knowledge and use of asthma control tools in Nigeria. The limitations of this study are the convenience sampling method which may affect the external validity of the study, we are very cautious of generalizing the findings from this study to the target population and all other poor resource setting. We also noted the small sample size, low level of participation by physicians in the private hospitals and recall bias as additional limitations of the study that can affect its generalization to another setting. Taking into consideration the limitations inherent in this study, our result may implicate future study on asthma control measurement tools in health care professionals in the country.
Conclusion
The knowledge and use of asthma control measurement tools in the management of asthma among doctors in the family and internal medicine practice in Nigeria are poor. These results indicate that with the exception of pulmonologist, most doctors working as General practitioners and Internist are not giving treatment based on appropriate classification of the disease and not complying with the recommended goal of asthma therapy which is to achieve clinical control. The implications of poor knowledge on asthma control measurement tools in Nigeria is that the doctors will render poor asthma care and patient will have increased morbidity and poor quality of life. Therefore there it is imperative to improve the knowledge and use of asthma control measurement tools by addressing the knowledge gap and other challenges.
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